Naptumomab estafenatox, an engineered antibody-superantigen fusion protein with low toxicity and reduced antigenicity.
Antibody-targeted superantigens have a potential to become useful drugs for tumor therapy. However, clinical practice has identified several issues that need to be addressed to optimize such molecules. On the basis of the experience from superantigen products in clinical trials, a novel tumor-targeted superantigen, naptumomab estafenatox (5T4FabV18-SEA/E-120 or ABR-217620) has been designed. Critical properties, such as tumor reactivity, therapeutic window, and seroreactivity were all improved. The engineered 5T4Fab moiety recognizes the 5T4 antigen expressed on a large number of solid tumor forms with an affinity in the order of 1 nM. The fusion protein induces T-cell mediated killing of tumor cells at concentrations around 10 pM. Compared with a construct with a wild-type superantigen, it is more potent in mediating killing of tumor cells but a 10,000-fold less active in mediating killing of MHC class II positive cells. The target epitopes for naturally occurring antibodies toward bacterial superantigens are reduced. Only large excesses of human anti-SEA antibodies neutralize the antitumor effects of the antibody-targeted superantigen. Naptumomab estafenatox induces dramatic reduction of established human tumors in Severe Combined Immunodeficient mice grafted with human lymphocytes. Thus, naptumomab estafenatox is a novel optimized tumor-targeted superantigen currently investigated in clinical trials.